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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a small integrated azimuth sensor capable 
of detection of azimuth and posture and loading on portable apparatuses. 

SOLUTION: The invention comprises an acceleration sensor 3 detecting 
gravitational acceleration, magnetic sensor 4 detecting geomagnetism and an 
operation processor 6 operating and processing the acceleration information 
from the acceleration sensor 3 and magnetism information from the magnetic 
sensor 4. The acceleration sensor 3 is constituted of a support body 8 fixed 
to a glass stage 5, a bob part 7, beams 31 to 38 movably supporting the bob 
part 7 to the support body 8 and the like. At a specific position of the bob 
part 7 constituting the acceleration sensor 3, the magnetic sensor 4 and the 
operation processor 6 are placed. By assembling the magnetic sensor 4 and the 
operation processor 6 in a part of the bob part 7 constituting the acceleration 
sensor 3, in this manner, total small-sizing is attained. 
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w^^Sr^fiM+m^l 18KtB^-ta«ko(:^- J TV^ 
4. 

[0039] ^GMftgaS 1 1 8(4, MIEtMKffi 1 1 6 

x-mmmmsm 3 wf a . /s , r t , a^cj* 

-f&2ftc0<i#*, 77k^fflv^^t(wJ:0, aaoi 
3(C, *(aft^*3Wi-r4t><0T*4. 

^mm^tmmmmiza^x. umnmi 
t, jaTtinw-s. umimm istc 

(4. «ak*7-b-yh* t «ES<ifc3«W)*a«f t -^ 
a. /3. r. fc±^fi^K#ft6 2*tf5ffi**, 



9/26/2007, EAST Version: 2.1.0.14 



1 1 

[004 0] 04 it, HQMd Srmtb-r &*&Oifc«K& 

tJffi^KKx, y , z) fc*JJEl/CTMxW 
fcSJgU d<9TMxffeI3c-f!>21i&TMy$a, T 

MzWitf i»„ it. 1 

(x. y, z) zmimmii ioo#<a*0, « 

tft * * . ffl^*i*i izfi&T? turn* ^cv^st 
ok-fa. 

[004 1] *l/C, «Wl5^1iiE-f6Jt^(=, TMy * 
■\ 

i 



(7) WH320 0 3-1 726 33 

1 2 

£WBME*-fc, .KOErtHfcsottSrM lx, M 1 y . Ml 

it. C:<AElKf&?)«&£M2x, M2y. M2ztU $ 

[0042] Ifl&OEPEfcJ: 0 . tfiSBtSK^ h/U 
(x, y, z) tO«-feyt4*»4>oa}* (a, /9. 
r) fcfllHCtt. WTO ( 1 ) 
10 [0043] 



cos( 6 ) 
0 

sin(<J) 



-sin(<5) 
0 

cos( <5 ) 



EK1] 
cos(0) -sin(0) 
sin(0) cos(d) 
0 0 



cos( <t> ) 
0 

sin(«5) 



-sin( <t> ) 
0 

003(0)^ 



10 0 ^ 




f "\ 

a 


0 003(77) -sin(77> 


X 




0 sin(7?) cos(7?)^ 










• (l) 



[0044]*U.ia^/MKx, y. z)= 20*&. 

( i . o . o ) ormsucj: o . «snsyih6»fe»aj* [0045] 

(a. r> OT0(2)5fcW»Ml * [R2 3 

a J J co3(0)cos(* )cos(«S)-5ln(5)sln(i) 

4 = -3ln(0)cos((5)co3('j)-cos(e)co3((5)aiD((4)ain(77)-3ln((S)co8(0)8iD (i?) 
^rj L 3in(O)co3((y)sin(ij)-cos(e)cos((S)sin(^)cos(77)-8lo(iS)cos(0)co3(i7) 

(2) 



[0 04 6)ttC. (2) 5tOaOst££3&tl>i: 
TO (3) 
[0047] 
[*3] 

cos( © )co3( d )cos( 0 )- a 



Jit A [0048] ( 3) 5S£ < 2) 5SO/9, rOsttc 
fU^* . WTO ( 4 ) , ( 5 ) *WMtlb . 
[0049] 
30 [ft4] 



sin(<S)= 



sin( 0) 



(3) 



/3 = - [sin( 0 )cos( »7 ) +cos( 0 )sin( 4> )sin( >? )]cos( <S ) 
-co3(^)3in(^)x co3(e)co 3 (5)co 3 (c»-a 
sin(#) 

7 = [sin( 0 )sin( 77 ) ~cos( 0 )sin( <t> )cos( 7? )]cos( 6 ) 

» < v , » C08(g )C03(g)C03(^)~a 
-C0S(*)C0.(»)X 



(4) 



(6) 



[00 50] (4), (5)SHcos(J) A [005 1 ] 

Sr WTO (6) a#ttS>fi4. £40 [»5] 

gxco3(^)sin(>?)-/?X3ln(^) 



C03(<5) = 



sin( 0 )sin( )co3( rj ) +coa( 0 )sin( 7? ) 

y X8in(0)-axcos(#)co3(T7 ) 
sin( 0 )sin( <t> )sin( r? )-cos( 0 )cos( jj ) 



[oo 52] at, (6) xzmixii&ftezm ♦10053] 
h t . wtc^-t ( 7 > 5Wf» f>*u> . ♦ { 3s 6 ] 



(6) 
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(8) 



ftW2 003-1 7 2633 
1 4 



1 3 



fsin(£f| 
tcos(fi)J 




[ y x cos( v )+ 0 x sia( v )]sin( 0 )- a x cos( 0) 



ft xcos(77)-r xsta(7y) 



(7) 



[00 54] ZVXolZ. 3Wtl^f-^«. /3, * (SS2£%JBJB) £tf)S32|UfeJB!B{i, -ew&fcWftffi 

r, t>J:lA'a:^l^tl»2tt^(i#T-^*. ^Srfflu SilllWittL, -£-cDB*£vty-*4 (02 

SCt^iO, «ftS£ffl^l>£i:&<, Umsm $93) £, 05lc^t4o&5a^-fey-?4Alcg#BU 

ft-f* txmwiKX?^ zcomim 10 fctwe&i.. ^t. arete, oa-feyiMAwfli 

fc, ^4 fc4tf**^«6 [00 59] 05 Ji, BftteVlM AffiWm^tmX' 

*. 0. 05 (B) JiBia (A) OB-B«oBriiiEi7* 

[00 5 5] ^tfOmiHi^«ST'«, iS^tttiJ* *. Z<Vm.%,*y?4Ali y 05^-fctaC ^'J3 

1 ~~24fr\ m-mmi.izfflmzBfS.ztizKitb. ymm^im*)^ ±.ffm^mz. mummo 

K<Offl«ffiRttHttt3Efl:'t4 . «oT . Anas*? h £«&m)R5ti«6 5*>4>FJr£iaR5£fci<tf:Jf Bfcli, -t 

#4. C<0»lHSt»JBTIi. SS^-byt4 ItiiatLTV^. KJWRJMS6 5~6 9tt. Mi 

/W*?4 l~4 4T1MtSfVO>*. *«Ofc*> % [0060] P3£-f*i:, 8t*UK$fii6 5<0£ 

^4 1 ~4 414, W&mhlttf'bZ < . =fr(C, JJrjaaiBISrtJ^T 20<7)iaim)Rm«6 6,67$: 

StttttfEiaMcSSfl:-*-*. ft-?-C, «fiB^^h;K03 g6ST*b tile, 5«0ffirftt. RdlHI 

«iW)ffi««J4fflftWSft LT fc-JST* 0 . JftBWW) SJS^T 2 o<0®5aJRm&6 8,69 £Effitl> J: o t 

6 SSft < Wirt-* Lfc . flfro T , ffiSUKSffii 6 7, 65, 66 t40f^HIRS 

[0056] Sfcteifc, i«JBlKEtt»Jir«i, »jh fcfckvcxifcfrfofcEIISft., «»RJiaR6 8. 65, 

JSWkt'SrV^ ttVvOi*fc*fcli, Jflj$*^ 30 0«7^iB««Wd%, »WJBim6 5i:aSRlRS« 

h/M3j:tflKJK*? WHiSHtf *. %->T, Z\<nmi 66, 67, 68, 6 9**BfflW*«ttOiS»T'*-a 

StM»JBfcl^»»KfliOT*^fctis MS^? h T , I&STO1S6 5 1 85ftiR3fflK6 6 , 6 7, 68, 6 

TOsSrffiJBLTV^ftJI, f&fc*). S?±^Sr«! a, 61b, 62a, 62b, 63a, 63b, 64 

. »±«BK*JV^^sMMr«SWllB«:il:ft4£ a, 6 4 b#*sh/ttiIM3*i'Ot*. 

tt4 OMsrcateffiwcs *. [ o o 6 1 ] 0 strati 3 iksursbs 

[ o o 5 7 ] , £ wis i mtmmxit . saas-t y 6 5 1 66 1 tfttfo is? %mt><n>&wx'h 

-t3£«-f*S9IH57«9-g|S^, m^-ty^4hXX/ ->X, -t<0(iBOTMifi»U0S»)a57<0anK. 

**«a«6£tt*&OJ:3fc:U:. L*»L, IS^^y 3R?6 1 a, 6 1 b*«fia8*iTo*. ffiMKl! 
• t f4t«mj!iiag|56(i, inaflE-fey^3*flllSr*i» 40 «6 5t«§gRS«6 7 4:36«*f|aiL^a#48«<OfiBBT 

*8CEW44 5fcLTtJ*V^. ifcJiSPitK-fey ft->T, ■ec0(2a«Tiiifi^a , ?gB7OMc, *- 

■9-3iflfia't4aOS7i:$fif«c8fcK4MftLTEaW- Wf6 2a, 6 2 btfKBSfvC O*. ffiot , *- 

64dt:LTtftV». i«4 34r»i*{i. Mf6 1a, 61b, 62a, 62b<mmHt. 

tmmi,zti^xmmzmmx*h. xmrtotzi. 

[0058] fcfcifc. ^»llUt»!B-Cti, fiO« [0-062] S^t, BBRiRS«6 5ta6SWR««68 

7±^fc'tcfc^-C, B*ffffl3IH t 2 \~~2 4frt><n&h ttm^\L^o^U<r>m.X'h^X. Zco&^coTM 

ft-tfc, K^,-fey-*f4cotil^lft^i:* ? , mwm»6tZ j5«<O*0«7<O^ffiK, *-;^ J f6 3a. 6 3btf 

^$n* e k3taa:#st-mmw(c««$a, ems^-c^*. ^mnx««6 5i:iK^iRm«6 

ottot^S. *50 «S««aO*7«*Hfc. *-/t*f64a, 64b 
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(9) 

1 5 

tfSMZtlX^l. U->X, *-;l^?63a, 63 
b. 6 4 a, 64bff)mmftU. YWfifotttb. 
[00 63] Zn£o%ffif£frL>%m%-t>V 

6 7. 6 5, 6 6-C'lRm§ni). iWKJKSnfeOJR 
tt, HBM^6 5fc«ft«3iaS6 7fc*)|Sk 

miRm^ 6 5 1 mssmm eet emzimmtMpeEi- 
4. zwtztb, zMmztitzWMu. *emmnw* 
x\ m 5 ( b ) t^-r i o izzmmwwh . io 

[00 64] .TCDi£. 8B6JRtf5Z«*fH(?5BK4Ni, *- 
^6 13. 6 2bTttHtT*0. ZtlhizMlX 
*-/l^6 1 b . 6 2 aT"te*-/l^?6 la. 62 

btimmxmtx'hh. *-/i^?6 1 a 

OtB^mffit*-^« : P6 2b^tiJ^«ffi:cOSlt. * 
-/US? 6 1 bwaS^UBffii: 6 2 a^ttTJl; 

EtOftSr^rt. *<DM#<DH#£2:4.r£:t;:J: , 3. X 

[0065]^, Yitfrtr[6]^hatnay*{c*f LTti. * 

-/HS?6 1 a. 6 1 b. 6 2a, 6 2 b OftST'li Z 20 
ti. 6 la, 6 1b. 6 2a, 6 2b<7)tiJ7J 

a, 6 3 b, 64 a, 64 bWiljij®ESr, X«dj|*]tf> 
i§£ t PttKMJr-r hZblZi. y )?foZbt) { X'%&. 

[0066] Z«i*|6jO18SRaf*<0«aSJi. ^tw*- 
/t-fiti^ 1 a, 61b. 62a, 62b, 63a, 63 

b, 6 4a, 64bOffi:ftSE<7)fQ£roi><rtfcJ;9fi : 

LT<±. *-/WR^6 1 a. 6 1 b%t\ -*ffc&4* 

-/vm^n&imKtfmifaX'h&nx'. ztLwmt 

[00 67]^^. *-/Hg^6 1a, 6 1b. 6 
2a. 62b. 63a, 63b, 64a, 64bff)iH^} 
'SE&Vh6 la, Vh61b, Vh62a, Vh62 
b, Vh63a, Vh63b, Vh64a, Vh64b 

fcfifc. jWKtwxtKrm. YHcfirfo, fcii/ztfc* 

ftcOftTJtiDx. Dy. Dzli, »:<7)J: 3 fc&4. 40 

Dx=Vh61a-Vh61b-Vh62a+Vh62 

b 

Dy=Vh63a-Vh63b-Vh64a+Vh64 
b 

Dz=Vh6 1a+Vh6 1b+Vh6 2a+Vh6 2 
b+Vh63a+Vh63b+Vh64a+Vh64b 

m 1 *M0BJB<751Bjfct >V4 fcit^T , 0 5 tTjcT «k 3 

B»R SORt J 5 B55|?<OlK ifc^H £ ff*> 4 Z b tfX & , 50 



&H32 0 0 3-1 7 26 33 
1 6 

Gam* yv<wm*±i? 4 Z b 4 . 

[0 0 6 8] 2*:. iWt^fctt, iK^-fey-9-4ASrtiS 

<1-4£i#T'&4fct^fiJ£#<&4. 3nB. Bta-b^ 
J: o (c Us**, UTiUfflWtfiSffl-r 4 

T$>4. 

J*£»13*Jt»!Bi:H«i:U <£WiKm-fe>"f 4 (02 
Sr. H6fc^J:3*^*viMBfc:B&»;t 

j^covvc<9*I&B|3t4. 

[0069] 06(2. H«-feVlMBtf>»ia£*tia-e 
J>0. 06 (A) t±-e-<7)H^-b>'^4B(7)TO0T'J) 
0.06 (B) \mm (A) OC-C^O»Tffi0T'S. 

4. 3^mm^>-t4B{i. 06 fc^-f 

ySI££> 4> ta 4 a 0 SB 7 ±<OBrSfflBK0rSO* § $ o 

4M>g?8 0 £I£W\ ;««>g!8 0<0£*rlc4"M8 0 

*&Lxm.%mm.i sbmsmmj 1 1 zre?z> 

bbUz. <e*>(N>» 8 0 tf)«M*C4"t«8 0 fcflM/C 
BftHftHK 7 8 b «SWRS«'7 9 t SrSE* S J: 0 K L 

[0070] -t>&*)*>, emiR*^7 6twmsm7 

7ti. ^4"t«8 0$r^. X»^(6)tcM(6]L-CieS 

$<trv^. egmiR^«7 8tia^iR^«i7 9 

tl-C^S. «miR^«7 6~7 9«i, tt")«7±t:ie» 
15 lS-^StT^-fixieSSixTv\S. 06lC^t 
J:3K. «0a57^BBffl^d^. ««HXm«76~ 
7 9<04"l>gP8 Offll|<7)#<SH5c7)ifi^T-J)oT . -?-«0#T 
gPSIttt, *-^S^7 1-7 4 tfztiztiimztix 
OS. 

[0 07 1]»:t, C<OJ:3*flt«A»<b=SrSatSR-fe>"9- 
4B«0|&ff{loOT. 06Sr#BStTi«Bfri). ^S, 

7 6, 7 7TJRJRS*14. i<OJRj|!SnJt««li. iS^ 
fRS«7 6 fcSOT5&«7 7 tO^^(i;P«ra* { #tt-r 

T', 06 (B) t^-T J; a ^ Z »^Tf&] t ^ 4 . 
[0072] i^t $ , ffi^cOZtt^|6]<7)fiSc^«i, *- 
A*F7 1 i*-/^T7 2-CJ2j£fi£T-*>4. 
T, ^tf7 1^tEt, *-/HR^-7 2Wtb 
7J«Ei:cOH^$ri:4^i:(cJ:0, Xip*^f6]<0K^SfS 
S-*464^t:& { -C'§4. Y#^co^ 
*-;U*^7 1. 7 2<7)ffitT*tiZ 
«lR#(43R*i'Sro. Z«cfr|6i^a5jaJ©H*fLT{i, * 
-;l*F7 1, 7 2. 7 3. 7 4cotB7Jl:E(i^T(5lt 
■C*0. j^f^XW^cojiiTJWi^ix^o. 
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(10) 
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1 7 



1 8 



[0073] Ytt#m«OK£«ft<0«liBtt, *-;Hf 
7 3, 7 4*>tWj*E£ , X«frfl^£fcH«fcSt* 
■*-*£fclcJ:Dff3£i:**C**. ZtWrfloBISSSeg 
0$aj(i, ^T<0*-A*p7 1~7 4<oaj*«EE«)Sl 
feK*ikCJ:»)ff^; £Ot§, xfMjflfcJtfYfa 

77 2, *->\,m?7 3 IK-lVmTl 4*>SWjtt«l 

[0074] tLh»KBB*»«*ffl^t*rt , WTO 
J:3fcfc*. t^*), *-A#?7 1, 72. 73. 
7 4(0til^fl;E^Vh7 1 . Vh72. Vh73,Vh 

«*mwajwiDx» Dy. Dzii ac^iac**. 

Dx = Vh7 1 -Vh7 2 

Dy = Vh73-Vh7.4 

Dz=Vh7 1+Vh72+Vh73+Vh74 

W.LO J: 3 Z com 3 ISit »JKO«£l-fe >"t4BT 

JJ, H§UR^7 6-7 9 fci LfcO?. 88 

SWa«<0RB*ffi»^Jv« < * 0 . SBSWDCRS* t Sa 

(SS4SUBBS) £osf$4f?«fe$JKii, <eo£#wfc» 

JS*»lld»B!flU:R1SH:U ^BWVteVtM (02 
*SH) B7fc^J:3*B8«-tey-*4Cfcif*«*. 

[00 7 5] 07 tt, «^-b>"9-4C(Ofl|jjc*^H-C 
07 (A) tt*O^*yHf4CO¥BB0T* 

07 (B) «pi0 (a) vD-D&mwmx'h ■ 

>^#fcfrS«9»7±OJJrjeffiBK. 

T^4. BSWRSR«8 5tt. fiO»7±KfftHW5 1,5 

me l t **i-?*i.eb s n-c v ^ . 

[00 7'6] 07 CSttAdtC, tt0SB7<7)*IBiI$O 
oh. KS\lR^«8 5OXW^|6l43«J:i/Yffcfr|6lC0#SR 

3R?8i~84*«**i-pitieasfL'r^*. c:o 

J;d^fflfig*^=Srl»K^^-t4Ccoi)m^o-C» 0 

7*#mLxtmtt. x«rtri»itcM«*»feaE« 

^Jnfcofc*^. ^te$mJR£1£8 50d*>OX!Jild> 

7(B) fcijrf J: o fc, BmiRS«i8 5OXIffl^|6]C0a5 

[0077] ;ot#. aKazN#ffl«>jft4Hi. *- 

rt*P8 1 k*-A*F8 2"CM3El*l*T*ft. fto 



«JW»C*tL/Cli. #-/l*F8 1. 8 20(aBT1iZ 
-/1*P8 1 , 8 2, 83, 84 C0$,tiZmi£X R t 

[0078] Y«rtri6i«at*feaotta}ii, 

8 3, 84<0&Wj*ES\ Xffcfcr |6]Oi§&fc RMN^W 

■f&ztizx<ofidzttfX'%h. zm$wwm®& 

10 OttfflUU £-C0)rt-/t*F8 l-84<7)tti^mSOft 
^KiittiOtf^. ^Oi:#, XffcfrftfcJ^'Yfl 
*|fij<o>MRBSWMaWL"Ctt. *-/i*P8 1 
78 2, *-;l^8 3fc*-;i^8 4«aWjM*h. 

[0079] JJU^RfJifcftaarfflVvC**- , WTO 
J:3t=Sr*. *-/MR^8 1. 8 2, 8 3, 

840a}^)«ES:Vh 8 1 , Vh82. Vh83, Vh 
84 bttt. *»!*<0X«ttn*U Y«^(6), fcJ;l/Z 
20 WdTlSlOttS^iDx, Dy, Dztt. <fc0j:3(C$rS.- 
Dx=Vh81-Vh82 
Dy=Vh83-Vh84 
Dz=Vh81+Vh82+Vh83+Vh84 

i)DM-b>t35:. 08C*"tJ:3'5rjDj»S-fey-t3A 
£&*Wkttz1*<7)X'hh. 

[0 080] SDj$ffi-feyt3A(i, 08tr^-r<kotc, 
SKM* 1 £ +ifefcEK-r* I: t i K , ^O^Sfft 1 com 

30 *>, aic^niisityt 3 oa o»7<oiaic$» 
* i mwt& tbiiiz. *oflnss#-fe y-t 3 oii##: 

8O{iStM0gB2SrieSt, -eoffi-12-Ait#tl>J; 
5KUfct>0"C*6. jDjfS-fe>"t3At±, tfyXi$5 
iZWfcZtl&S&ffclt. fl08P2t, ;ofi0g|525: 
?MSfceitt*l 1 l~18^fc**^. 

c: commz-r> uxmmtz. 

[0081 ] $4>{C. JlStK-by9-3AS:fl|jS1-4fi"3 
^2±OF^(ast^<*l±o^(aBtWi, Afit 
a-fey-9-3AC»LT-t<0«R*</hS^>a5R-feV9-4i: 

y^3 A2-«-ri.S 9S2<o-atfcifW* l o-i5 
[0082] «K, JnJSS-feyf 3AOfl|figtOUTiJi 
50 -f :«^yt3All 08(C 
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19 20 

«5±*>+*£, mm&frb% t )*<7>±.Timiz KW&mmmx'h o , 0 1 01109 w>«f*«BfffiBi 

Sftfci Jiffies *itv>4. -rwiJttfuwjSHeu:. -eft^T, *A'-^itt»t«t*s. 

Brg<oiaiH**iv^iHft»«)»*»4>5r6a | j«2*«'e<o [00883 z^emsmma. mimmmmcomm 

3ffifol£Wo£olZ%mZtLX^Z. 3 (Hl«r#SH) fc, 09fclV01 Odijrf 

[00 83] fi9SS2ll, fcffOjf 1 1-18(21 13^f?«S«S«SP3SS-fe^3B^S^}a^^t<7) 

1 1-18(1. *<7)%Z1jliiltf3ffimo%miz®o£ ft§£»ft93. fiDSI59 2. d£Offl0gP9 2 £-*TK@ 

SteffiffSftX^S. jfcftfcl. fi9S&2. fcltmi £Wa*K9 3CS»3-l*:6*l 0 1-1 08. 
1-1 814, i/'j3y^a«S*W(cLT»«Sft.T^ 10 94, BJ»1ES9 5-98. tJl^H£«ffil 2 5. 1 

4. *n. l 2(1. H^<oi^(c, *o*s^rm*«3E 2 6&h>£f&$<oi?£fltfi£$ftl>. S4>(e, jffitJK 

ftftl<0±3flfcrtfold(;:EB£ft. *-<9#- «(1S» *^3 B £«ir&fi9S9 2±m£fiffifc££ftt 

# i <o±ia<»3+*»fc«a(=««s<x. -e^«-«dfi 9 3±oBrjefiait ca. atSR-t y-9-4 fc»jwHi»6 

X [0089] ^coiatc. i«g56Se*»JBKff6*fil[ 

[0084] RUHc, SRI 3. 14.SU5. 16,8 ft -t ilti, flD&Jg* >"t 3 B£ fflfiJtfl.fi 0359 2<9 

XJM 17, 1 8(1, H^col 3(C *«0£3;fr|6]a*£ -UtimW9 3(0-35(2. VIM fc 

ASPtSatfifttSft. ^<04Mfifflttfi 01352 <0|*|J5IS 20 WC1JWW&. i»Jnj«K-tyir 3 B(4, 09iiltf0 

cr>tt&tZ>ftmz*1x?tt.%%iZtLX^&. SSI l . l l oc^tloC:. #7X»tK9 i±fc#jS$*i. *o 

2 ^JC^m+IPT'S) I. WSS8H(4 , mj)®ltim?2 l . 2 #5^«9 l±tf)+*ic. HafcGfr&SrO^xT 

2, 2 3. 2 4*«B{B$iVO>*. FNttc. *13, 1 £ffi(cU:fi9$9 2*^TI!)i?£(cEl^T 

4. SU5. 16. 81^17. 18<7)#laaSg(C(4, [0090] C<7)fiOSi59 J5r£«)ISHS£ 

tfyjt&aiJR^ i~2 4*<*ft-wiEastLTv^. js fcv^-rigft^#*^^05J#«c9 3^^fi')a59 2 

A(WB«T21~2 4fcL'Ctt: txVffitSaS^, MO £H?lo(cES$*U>fcfci>(::. <?-tf>£f$tt9 3(4# 

Sh^yi^&iftfffiffiSilS. 7*S«9 lte0ffl6**lTV^. fi l 5»92(l. I*DI<0 

[0085] Z<r>±ott®®.frC>%htm%.*y*r3A ffv^l 0 1-1 0 8(cl93mft9 3t3TMtt(r£ 

Til. SPjSJ&jWffl-tSfc, SOS? 2 £(4. *<0jpjtK »S*l4fcfcfc(c, -^co#^l 0 1-1 0 8(1. -e^* 

coiiftbttmifftMmjitimz . *E^ais^2i 30 $#1*^9*9 2^#safc»3J:3(cEKSivo* 

-2 4«a5^(C^* { ^tS. 1 6»W£ffiiB3*l>ti6 4. £ftf*9 3 . fiDSB9 2 . fcltfgU 0 1 -1 0 8 

^*3R^21-2 4iOai*ft#SrffifflLTF^^» (1. j/ 'J 3 LTJBfiSSftTO*, 

Sr-flxIfcCilO. 3»5n^lS(=t5(lSjDj3ES^ h)i> [009 1 1 *10 1, 1 0 2(1, 0^<Ol olz. *:<?> 

mhztm%h. zwmmmmn. ±a#> ss*i6i* J fio»9 2w±iat:?B3'j:dcESS*i. * 

cDlOT§(4«B&f l>. a. fcO#f82W3dt*9 3<OI*JjggS<OftSI5cojfi^t-5- 

[0086] ^a. zcomsmsMmx'it. nmsi^y tiznimztix^h. nauc. mi 03, 104.* 

^3A<offi*f8^^isat»»^jDa[*-byif3<oa! 105. 106.^11^107. ios(4. 0**01 

Mt^fcisMre&o. (K^-fey-t4^minss^®tisi dc. *<o£3:fri6j#s 09592^2. tjzl **ii>' 
cofcft, i»fi«K-fe^3A«aj*« 40 Mucm^tafHi^tEHSfu ze&mo-fflt 

aai6Tasistti^JBo*&fcH*fc«K«ia't6ii: ^#ft!i«(i^*9 3<ortjggi5^jcE-f z>ftum.mnz 

£Jb&<Ofttf3«Si-fe>''9-4A. 4B. 4CfcK*Jfti* [0092] »9 3«rt»40«#ft 

J:dfcLTfcftv\ g|5(c(l. H9(cjjrfJ:d*4owSiai0 9*qB*S<i 

[0 087] =Srfc, i«Off55at3gJBTtt, H8t^f l»^t(^l». S099 2±O0Bfctl. 09(^^1 

ld(C. IK^-fey9-4i:fI-f«!.ag|36i:* i: . fi0^2t d(C. 3>'7 ; >'-t5:^fiX-ri.^cO^'ffir«ffi9 5 . 9 

*»ftlkt=^fl*LfcffiS$*lTV^. L*>L. B«R-b 6. 97. 9 8**-en^EM$tT.T^I.. ftO 

>"fr4 tft#«raSB6Sr. fi0»2*fc(43d**lOV^ «9 2±<0+*»(=(4. S8a-feyt4S«*-t4«SilR 
■«l*»-*KBSl-r*J:'5fct'CfcJ*V\ 50 S«4 5*<Efi§iXT^S. "r»«fi69 5-9 8fclK$v 
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(12) «fBB20 0 3- 1 7 26 33 

2 1 2 2 

$ tlX V *ft . ifiKB-Ctt , JOitK-fe 3 B « ffi* fi##8S 1 HifcJB 

[009 3] 3d*fr9 3tf)±fctt, H1.0t=*tJ:3 JB«Jnaa-fe^3WlB*«#kll««tH«'?ftO, 

fc, xlJ3y£«a>S>&ft#A'-9 4^t<3*VO* ^•fc:^4#miU6»flteH«(c»JSSi'i£. CO 

»9 2W±ffi§]fc#:ftffl1-ftJ:'3K&oO*ft. £f> Jtiflm-ffc Sr. 03t5?t«JW!BI»6T3B lggj&BJB 

£ft£H8£WLO*ft. jfcfc, #^-94tf*ffi[8l (ft [0098] ifc. Cc0^6HSft^HSt1i, BSUsV* 

(II) T'$>oT. « l 3«9 2±^^nWMS9 5. 96fc*f 4 i&jLjiOfilS^iSSvfe >"9"4 A, 4B, 4CCiI$8tt 

-e<0^TIWIffi95. Qefc^HTny 10 4iatLTt>JRv\ 

TV-f Zmf&.tlt:tb<DfflfeW&l 2 5, 1 2 6m [0099] 

-PfxIEBSixO^ft. HWc, *^-94^KffiiJT'S> [#5Jtf#MI] HJJMBUfci^K, X&mzXtltt. 

ft. T. lK^iR««^ieS«S-±iWft^t«i, ZOMSk 

[00 94] at. C<OJma«H:y^3BlcJ:«3, XW JRm«KJ: ft«ScoiR^!)^&©i6ft; fc#T'# . W% 

m varans *s j: vz«*isi<ojifiSJK^ -eft-en* •fey^wjsa^wiii;*^**. £ s 

frhmmz^x. msmmi lz&mixmt ffcyvzm&?i*-nAH*ffi&wR*w*tz.t 
ft. z<ntm%.*.>v3wznwg.mmhi. mr> 20 #T-£ft<o-t\ ^-/nw^^ai^^Esaaaw) 

*-9 4\,znLxn*)®9 2<r)m.ti i %te?h. ^t, ioiooi zuzzk. *mHzti»x. samuxmfi* 

«ri)ffifii9 6 tmzm® 1 2 bx-m&ztih^y^yy t«*v**t=r**frfci4, ««io^<oRfiMMM* 

<7)tfm^fi^Cx 1 , *Ti&H®9 7i£ftt*tfc-f ftE 9. J8«iR««*<i!SS<iftfflRt:»LT* 

*£Cx2i:tft. £4>K. ^I»!)W9 5 hEtfgm&l tfft £ i: ft . 

2 5THtj£$tift n yfyt«IWSi*Cy l . »r» [Hfflw«**KBH] 

us 9 8 1 ifLic^-fftEgmsE (bnr*t ) tx-m [0i] *^^*a-fb#fi-b>"t«m 1 #»hs?w 

fiSc$^ftnyryt^ff?«$»$rCy 2t-fft. fflfiSfiic*^1-^«0T'J>ft. ' 
[0095] £ft4>at«g*£S*-1|LE3fflt»tcJ: 30 [02 ] & 1 mmmi / Z%®Zi\&®&*yy<7)ffifS& 

o Qstcsejji l . *<w$mnmzmrs\ ->x xm>$\ . y swc* o . ( a > ttewraBEL ( b > « < a > <o 

tc^ro-c^ft. ttcbh, m 1 1 coxuMidjoajga* [03 ] mimtmm^mimnmmmm^t 

$ . 8?«^fic x i latsjnu t?«s*c x 2«jfeH- [04 ] mimmBizmmm,^? v^tmsm 

tarn (mm~r ) a. s?««ftcx 1 tuwsatcx [05 ] »2»t^«a»-b>'^««*iKtia'c* 

2fcOH^^tft£i:t<J: l 9X«i#[fi)<7)JP3SSft^Sr# 0, (A) iitm-Mm. ( B ) (i ( A) OB-BHW 

ftJ;3lc^-?Tv^ft. iiffi0T'J>ft. 

[0096] £c7)J: S , Y«#f6]^/i(iZ|itt[6]c7)Jna 40 [06 ] »35^JB««Eft-by"9-Ofll*5&«mc* 

a^fcofc^ttt. mm^mcx 1 tucsftcx o, <a> atco^-mm. (b) u (a) «c-ci« 

2«SHbB4HfC*0, £^4><OH^$rKftmi«OjD Wiffl0t-J>ft. 

iMEttajlaIB*»6ttJnaHSli#lia}*Sn'Sr^. [07 ] ®4^M»^m^^offl*$-^0T-$) 

t. Y«*|flI<0lin5SK**A*IIS2<0tHia««HlJig» 0. (A) ti-?-O¥ffl0, ( B) ti ( A) COD-DISW 

( 0^-t^T ) (i , »«Sfi C y 1 1 HfHSftC y 2 fc O 8fiM0-C'J> ft . 

«^*R*£ttJ: 0. YW:*|6KDflD3I£«^iH#ftJ: [08] W^mS-fb^fiC-fe V*T<ntt%Wm.m 

[ 0 0 9 7 ] 2 fc . Z Ifcfrl*] £0JD3$JS 5r *^ ft fit 3 OjP [09] JftfflOJIMftftflft >-^W^ 6 ^^.©WJ'I- 

SKftttitiBIK (0^f) ti, SfliSftC x 1 . C x «fl|«T*oT . ^^'-5:^ Lfctt!B«««iaT*4. 
2, Cyl. Cy2cOft5rKftCltlCiD, Z«#|6i<0 50 [0 1 0 ] 09cO**^BfffiiaT'J) 0 . 
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[HI 1] 09 STOUT'S) 

1 . 8 . 9 3 Jfirf* 

2, 7. 92 

3, 3 A, 3B MJK-fey-t 

4, 4A-4C WM.*yf 

5, 9 1 JfyX-S 
6 ftJUgJIi! 
11-18 

2 1-24 JEflftitJ*? 
31-38 m 

4 1-44 fc-lVfk^ 

4 5 K^IR^« 

6 5-6 9 W&Wm 



(13) #^2 00 3-1726 33 

24 

61a, 61b, 62a. 62b -fc-lV^ 
63a, 63b, 64a, 64b tf-A^SH 1 
7 6-7 9 W&imW. 

7 1-74 sfc-ZUfc^p 

8 5 msmm. 

8 1-84 

9 4 

9 5-9 8 «fflMM 
1 0 1-108 & 
10 1 2 5,1 26 

1 1 5 A/D^mgS 
1 1 6 WIEftWSP 

I 1 7 fflJEffigttffi 

I I s u&nnm 



[Hi ] 



[02] 




[03] 



RgjHHg {j 

I „„ L , r 115 116 



39ffit^ 

— T 



I r t | 



117- 



(A) 





[H I 0] 

36 

4 128 ^ 94 




95 « 98 9, 
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